Introduction
The LACBED technique is now a well-known technique. It was proposed by Tanaka in 1980 [1] to prevent the superimposition of the diffracted and transmitted discs in CBED patterns which occurs when the convergence semi-angle a of the incident electron beam becomes larger than the Bragg angles 8B . In addition to the rocking curve information of CBED, the LACBED has proved to have new information arising from the fact that it is a defocus method, in which the electron probe is not focused directly on the sample.
As a result, the LACBED patterns contain information on both reciprocal and real spaces, which allows the mapping of the diffraction pattern simultaneously with the corresponding image. Cherns and Preston have shown that this mapping can be very useful for the analysis of dislocations since it gives typical effects directly connected with the Burgers vector of the dislocations [2] . Burgers vectors were first determined from CBED patterns by Carpenter and Spence [3] , who described methods for computing these patterns in two and n-beam theory.
The technique has been extensively used for the analysis of crystal defects: perfect and partial dislocations [4, 5] , dislocations in grain boundaries [6] , dislocations in quasicrystals [7] ,
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Article available at http://mmm.edpsciences.org or http://dx.doi.org/10.1051/mmm:1997114 stacking faults [8] . A review of applications, including the use of sub-nanometer field emission probes and coherence effects, can be found in Spence and Zuo [9] , together with practical instructions for setting up the LACBED method. In addition, the LACBED patterns have a very good quality thanks to the selected area aperture which acts as an energy filter and removes most of the inelastically scattered electrons [10] . Nevertheless (Fig. 1 b) .
The specimen remains in the object plane of the objective lens, that is to say at the eucentric height.
Transmitted and diffracted beams are generated at A' and B' of the specimen, and as explained above, they produce excess and deficiency lines which are superimposed in the back focal plane.
In [14] .
A naturally deformed garnet spécimen has been used for the identification of the dislocation Burgers vector. Garnet has been chosen because identification of dislocations is difficult in the garnet structure (Rabier et al. [15] ). Due to the large unit cell, two-beam diffraction conditions are difficult to obtain, making the conventional method of dislocation characterization based on the g ' b = 0 and g b x u = 0 invisibility criteria tedious. (Fig. 2a) Figure 2b .
2022 the objective aperture is used to remove the excess lines (Fig. 2c) Figure 3b clearly shows that the transmitted and the diffracted beams originating in point A of the spécimen have different angles with respect to the optical axis. Due to spherical aberration they will be focussed differently which explains why they do not superimpose perfectly. Changing the sign of the defocus Oh produces a 180° rotation of the diffraction pattern (Fig. 6 ). With the LACBED patterns, it was the image which was rotated and not the diffraction pattern.
Effect of the Spot Size
The spot size S has a direct effect on the width of the excess and deficiency lines as shown in Figure 7 .
For that reason, it is essential to use very small spot sizes. Spot sizes above 50 nm give very poor patterns. The spot size has no effect on the image of the illuminated area. 
Effect of the Objective Aperture
The objective aperture has three main effects (Fig. 8): . it removes the superimposition of the excess and deficiency lines;
. it produces an angular filtering of the inelastic electrons; a it reduces the beam convergence. 6. Advantages and Disadvantages of the CBIM Techique CBIM is very easy to perform, starting from a conventional parallel beam observation, C2 is slightly decreased or increased. Since it is a defocus method, it is very well suited for the analysis of defects, an aspect which will be developed in the second part of this paper.
The quality of CBIM patterns is not as good as the quality of LACBED patterns, because the angular filtering of the ob jective aperture is not as efficient as the angular filtering of the selected area aperture in the case of LACBED patterns [7] . In order to keep a reasonable convergence in a CBIM pattern, the size of the objective aperture should remain large. This poor angular filtering of the objective aperture can be greatly enhanced by using an energy filter. Examples of energy filtered CBIM patterns are given in Figures 9b and 13a, Figure 10c taken with an objective aperture). Similarly as in LACBED, the line is split and twisted at the intersection with the dislocation line, which indicates that g b = 3. However, a complete Burgers vector détermination requires the dislocation line to cross at least three independent Figure 12 the dislocation line is clearly visible. The salient point is that it is very easy and fast to switch between CBIM and a conventional bright field image. This is shown in Figure 12 where the only difference between 12a and 12b is the C2 excitation current. It is therefore very easy to check at any time whether the desired defect is still analysed.
The disadvantage of CBIM is that the diffraction pattern associated with the image is not of the same high quality as in LACBED patterns. The Figure 13 where the visibility of the fringes is dramatically improved by filtering with a 10 eV slit.
We have outlined the fact that CBIM is a large angle convergent beam method (Fig. 10a) 
